KE_S_CO-’ Ltd. ) Report No.:
3701, 40, Simin-daero 365beon-gil,
KES Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF1-22T0142

Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr Page (36) of (194)

3.2. 6 dB bandwidth
Test procedure
KDB 789033 D02 v02r01- Section C.2

Test setup
EUT Attenuator Spectrum analyzer

Section C.2

1. Set RBW =100 kifz

2. Set the video bandwidth (VBW) >3 x RBW.

3. Detector = peak.

4. Sweep = auto couple.

5. Allow the trace to stabilize

6. Measure the maximum width of the emission that is constrained by the frequencies associated with

the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB
relative to the maximum level measured in the fundamental emission.

Limit

Within the 5.725-5.85 (fz band, the minimum 6 dB bandwidth of U-NII devices shall be at least 500 kifz.
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Test results

Band Frequency(Mk) Mode 6 dB bandwidth(Mk)
5180 16.48
UNII-1 5220 16.51
5240 16.49
5260 16.41
UNII-2A 5280 16.50
5320 16.49
5500 : 16.45
UNII-2C 5620 16.48
5700 16.48
5745 16.47
UNII-3 5785 16.48
5825 16.50
5180 17.61
UNII-1 5220 17.61
5240 17.62
5260 17.61
UNII-2A 5280 17.61
5320 17.67
5500 an_HT20 17.60
UNII-2C 5600 17.61
5700 17.59
5745 17.60
UNII-3 5785 17.60
5825 17.60
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Band Frequency(Mk) Mode 6 dB bandwidth(Mk)
5180 17.62
UNII-1 5220 17.61
5240 17.61
5260 17.60
UNII-2A 5280 17.61
5320 17.60
ac_VHT20
5500 17.60
UNII-2C 5620 17.62
5700 17.60
5745 17.60
UNII-3 5785 17.60
5825 17.61
5190 36.40
UNII-1
5230 36.40
5270 36.38
UNII-2A
5310 36.38
5510 an_HT40 36.40
UNII-2C 5590 36.44
5670 36.39
5755 36.39
UNII-3
5795 36.39
5190 36.39
UNII-1
5230 36.41
5270 36.40
UNII-2A
5310 36.38
5510 ac_VHT40 36.42
UNII-2C 5590 36.42
5670 36.40
5755 36.42
UNII-3
5795 36.41

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7 KES A4



http://www.kes.co.kr/

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil,
KS Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

www.kes.co.kr

Report No.:
KES-RF1-22T0142
Page (39) of (194)

Band Frequency(Mk) Mode 6 dB bandwidth(Mk)
UNII-1 5210 76.16
UNII-2A 5290 76.03
5530 ac_VHT80 76.32
UNII-2C
5610 76.33
UNII-3 5775 75.98
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Mode : 802.11a

UNII-1

UNII-2A

(B - (SRS e [7) Spectrumz @
Ref Level 5.00 dBm & RBW 100 kHz Ref Level 5.00 dBm & RBW 100 kHz
Att 2508 SWT 56.0ps @ VBW 300 kHz  Mode Auto FFT Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] ~0.02 dp| o Da[1] ~0.05 dp|
o 16.48340 MHz| o 16.40940 MHz|
104 EM1[1] 12.87 dBm| 104 M1F] 12.55 dBm|
- M N T 5.18412460 GHz - 'J"' T. 5.26622040 GHz
ol iy ” % LU 4 > W
“2rdsm—iD1 - Lt J “l[ o dem—0! -18.550 dem; .
/ \ )
wf \\'-\ »’
-40 dBm Wﬂ\m"u—-" "k'k""rW"w -40 dBm Yo o~
\W g
O it b, el
v
&0 0 d
F0d 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.18 GHz 10001 pts Span 50.0 MHz CF 5.26 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.1841246 GHz | -12.87 dBm ML 5.2662204 GHz | -12.55 dBm
mz 1 5.1717158 GHz -16.80 dBm w2 1 5.2517708 GHz -18.30 dém
D3 M2 1] 16,4834 MH2 -0.02 dB D3 M2 1] 16,4094 MH2 -0.05 dB
— —
[ K | Measuring... WRANARAD W 4| L K | Measuring... WRANARAD W 4
Spectrum 2 (0 (x) (x) Spectrum 2 (0 (x) (x)

Ref Level 5.00d8m

& RBW 100 kHz

Ref Level 5.00d8m

& RBW 100 kHz

Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] 0.05 dB) o Da[1] ~0.03 dp|
o 16.51330 MHz| o 16.49840 MHz|
04 pM1[1] 12.68 dBm| 104 EM1[1] 13.04 dBm|
E v - E 5
i e ey 5.22412460 GHz i J P . 5.30411960 GHz
oo aBm—D1 -18.680 dBm i + ordem——D1 -19.040 dB J ¥
30d Hf \'\ 30d ’f 1\\‘.1
40 B Mw"" ‘{Ww 40 B "
P b T
TS S o T Y O
60 de 60 de
7od 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.22 GHz 10001 pts Span 50.0 MHz CF 5.3 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.2241246 GHz | -12.68 dBm ML 5.3041166 GHz | -13.04 dBm
mz 1 5.2117158 GHz -18.67 dBm mz 1 5.2917108 GHz -18.99 dém
D3 M2 1] 16,5133 MH2 0.05 dB D3 M2 1] 16,4984 MH2 -0.03 dB
L JU | reasuring... EERRRAN 4| L JU | reasuring... MRRRRAN 4
Spectrum 2 (&) (x) (x) Spectrum 2 (0 (x) (x)

| i

J Measuring...

Ref Level 5,00 dém & RBW 100 kHz Ref Level 5,00 dém & RBW 100 kHz
Att 2508 SWT 56.0ps @ VBW 300 kHz  Mode Auto FFT Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] ~0.09 dp| o Da[1] 0.13 d)
o 16.49140 MHz| o 16.49140 MHz|
104d 1Mi[1] 12.54 dBm| 104 A1) 13.26 dBm|
- TP, N "V 5.24411960 GHz| - N . 5.32411960 GHz|
20 dem—o 1 18540 dEm r‘ = —20dem==01 -19.260 dbi Vr = 'llf
-30 df ,’fl‘ -30 df ”’ff "\\\
-40 dBr ‘l'\ -40 dBr
MM . A0 PRTCSELO0 i
Jienche o
0 d 0 d
7od 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.24 GHz 10001 pts Span 50.0 MHz CF 5.92 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.2441166 GHz | -12.54 dBm ML 5.3241166 GHz | -13.26 dBm
mz 1 5,2317308 GHz -16.60 dBm mz 1 5.3117108 GHz -19.30 dém
D3 M2 1] 16,4914 MH2 -0.09 dB D3 M2 1] 16,4914 MH2 0.13 dB

| i

J Measuring...
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Ref Level 5,00 dém & RBW 100 kHz Ref Level 5,00 dém & RBW 100 kHz
Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] 0.03 dB) o Da[1] ~0.04 dp|
o 16.44840 MHz| o 16.47340 MHz|
104 M1[1] 5.91 dBm) 104 M1[1] 15.83 dBm|
- LE 5.50647440 GHz - "xi 75147940 GHz
-20 dem—y 910 db L - . -20 dem—y . —0
D1 -21.910 dBm T i x D1 -21.830 dém i #
] 1
a0d 30d
-40 dBr -40 dBr J",
i Aol " L bt ool FL T "
0 d 0 d
7od 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.5 GHz 10001 pts Span 50.0 MHz CF 5.745 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.5064744 GHz | -15.91 dBm ML 5.7514794 GHz | -15.83 dBm
mz 1 5,4917508 GHz -21.87 d8m mz 1 5.7367408 GHz -21.78 dém
D3 M2 1] 16,4484 MH2 0.03 dB D3 M2 1] 16,4734 MH2 -0.04 dB
L JU | reasuring... Wil 4| L JU | reasuring... WRSNRACND e 4
Spectrum 2 ® (x) Spectrum 2 ® (x)
Ref Level 5,00 dém & RBW 100 kHz Ref Level 5,00 dém & RBW 100 kHz
Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] 0.05 dB) o Da[1] 0.04 dB)
o 16.47840 MHz| o 16.48340 MHz|
104 M1[1] 15.02 dBm| 104 M1[1] 15.96 dBm|
- "1 5.60647940 GHz - "11 5.79147940 GHz
0-dBm=—p1 21,020 dBm == -‘; -20 dem— BT = “\T'
30d 30d \
-40 dér -40 dér
e 4, i I IMeyodiees gt " o,
&0 0 d
F0d 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.6 GHz 10001 pts Span 50.0 MHz CF 5.785 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.6064794 GHz | -15.02 dBm ML 5.7914794 GHz | -15.96 dBm
mz 1 5.5917158 GHz -21.05 dBm mz 1 5.7767158 GHz -21.99 d8m
D3 M2 1] 16,4784 MH2 0.05 dB D3 M2 1] 16,4834 MH2 0.04 dp
—
L R | teasuring..  WRANANNAD W 4 | L R | teasuring...  WHRNARNAN p]
Spearum? - CSRMRMSINE)  [7) Spearum? - CSRMRMSINE)  [7)
Ref Level 5,00 dém & RBW 100 kHz Ref Level 5,00 dém & RBW 100 kHz
At 25d8  SWT 56.0ps @ VBW 300 kM2  Mode Auta FFT att 25de  SWT 56.9ps @ VBW 300 kHz  Mode Auto FFT
TOF TOF
j@ 1Pk Max j@ 1Pk Max
o D3[1] 0.03 dB) o D3[1] 0.03 dB)
o 16.48340 MHz| o 16.50330 MHz|
-10 di Mjlljrj: R 14.22 dBm)| -10 di Mjl"\‘j- R 16.33 dBm)|
¥ 5.70647440 GH2| 5.83147940 GH2|
J s 3 04 el
D1 -22.340 dBrm i
7 1 + 7
-30 df % -30 df
-40 dBr -40 dBr
oy el i
-l el
-60 di 60 de
70 di 70 d
-80 dBrr -80 dBrr
o0 d o0 d
CF 5.7 GHz 10001 pts Span 50.0 MHz CF 5.825 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Trc | x-valua | ¥-valua |__Function | Function Result | Type | Ref | Trc | x-valua | ¥-valua |__Function | Function Result |
ML | 5.7064744 GHz | ~14.22 dbm ML | 5.8314794 GHz | -16.33 dBm
Mz 1 5.6917058 GHz -20.20 dBm Mz 1 5.8167058 GHz -22.35 dBm
pal M2 1 16,4834 MHz 0.03 dB pal M2 1 16,5033 MHz 0.03 dB
— —
L by | Heasuring... WRSRRSCHED W 4 | L JL T Measuring.. EARMAAAAD Wk P
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Mode : 802.11an _HT20

(B - (SRS e [7) Specrum 2 @
Ref Level 5.00 dém & RBW 100 kHz Ref Level 5.00 dém & RBW 100 kHz
Att 25dB SWT 56.9 s @ VBW 300 kHz  Mode Auto FFT Att 25dB SWT 56.9 s @ VBW 300 kHz  Mode Auto FFT
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] ~0.09 dp| o Da[1] 0.15 d)
o 17.61320 MHz| o 17.60820 MHz|
" M1[1] 12.60 dBm| “ M1[1] 12.17 dBm|
-10d -10d
M L " 5.17460050 GHz w2 ki " ., 5.25460050 GHz
w01 -18.600 dem J!"‘“' ! I ""‘i e ~18.170 dem: j"“ i ”".L
30d 30d !
w,rr“ K w,rl" '
-40 dBir L hLe‘“"V\MM -40 dBr "‘-.,
P Pl T
- W), e MMM»WW'ML_
0 d 0 d
F0d 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.18 GHz 10001 pts Span 50.0 MHz CF 5.26 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5,1746005 GHz -12.60 dBm ML 5.2546005 GHz -12.17 dBm
Mz 1 5.1711753 GHz -18.67 dBm Mz 1 5.2511703 GHz -18.24 dBm
D3 M2 1] 17,6132 MH2 -0.09 dB D3 M2 1] 17,6082 MH2 0.15 dB
[ b | Measuring... QERRAAN 4| L b | Measuring... QERRAAN 4
Spectrum 2 (0 (x) (x) Spectrum 2 (0 (x) (x)
Ref Level 5,00 dém & RBW 100 kHz Ref Level 5,00 dém & RBW 100 kHz
Att 25dB SWT 56.9 s @ VBW 300 kHz  Mode Auto FFT Att 25dB SWT 56.9 s @ VBW 300 kHz  Mode Auto FFT
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] 0.16 dp) o Da[1] -0.12 dp|
o 17.60620 MHz| o 17.61120 MHz|
10d [ M1[1] 12.22 dBm| 10d M1 M1[1] 12.94 dBm|
ST | N ™ , 5.21460050 GHz T A1 — 5.31348570 GHz
L B . » iy o L bt 3
g @01 18220 dem j i .]' UHET=—D1 18940 F’ F """‘I_L
-30 d 7 4 -30 d nf; 1\
40 e W’\"‘"""H‘ MWN"‘\W -40 do ,.f .
P L T sgnlinobi B T
60 de 60 de
7od 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.22 GHz 10001 pts Span 50.0 MHz CF 5.92 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.2146005 GHz -12.22 dBm ML 5.3134857 GHz -12.94 dBm
Mz 1 52111779 GHz -18.35 dém Mz 1 5.3111708 GHz -16.90 dm
D3 M2 1] 17 6062 MH2 0.16 dB D3 M2 1] 17,6112 MH2 -0.12 dB
L JU | reasuring... EERRRAN 4| L JU | reasuring... EERRRAN 4
Spectrum 2 (&) (x) (x) Spectrum 2 (0 (x) (x)
Ref Level 5,00 dém & RBW 100 kHz Ref Level 5,00 dém & RBW 100 kHz
Att 25dB SWT 56.9 s @ VBW 300 kHz  Mode Auto FFT Att 25dB SWT 56.9 s @ VBW 300 kHz  Mode Auto FFT
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] 0.20 d) o Da[1] ~0.09 dp|
o 17.61620 MHz| o 17.67120 MHz|
10d " M1[1] 12.32 dBm| 10d " M1[1] 12.33 dBm|
W2 | - 5.23460050 GHz W2 " " 5.29460050 GHz
4 f ke W Ar
ZrdEm—! - dem: f - - “‘.k o dEm—P! -18.350 dem: f‘ : i b
30d 30d N L|
H,m’ \.. g W
od M, od M by
d i a s 1 d M b
st M, P ke ] LT
&0 0 d
7od 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.24 GHz 10001 pts Span 50.0 MHz CF 5.3 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.2346005 GHz -12.32 dBm ML 5.2946005 GHz -12.33 dBm
Mz 1 5.2311653 GHz -18.32 dém Mz 1 5.2911129 GHz -18.40 dBm
D3 M2 1] 17,6162 MH2 0.20 dB D3 M2 1] 17,6712 MH2 -0.09 dB
_ —
L K | reasuring... WRSNRACND e 4| L K | reasuring... WRRNRSAND e 4
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UNI

1-2C

UNII-3

Ref Level 5.00 dBm & RBW 100 kHz

spearum> - C[SRMRMSINE)  [F)

Ref Level 5.00 dBm

spearum> - C[SRMRMSINE)  [F)

& RBW 100 kHz

Att 2508 SWT 56.0ps @ VBW 300 kHz  Mode Auto FFT Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] 0.16 dp) o Da[1] 0.18 dp)
o 17.59820 MHz| o 17.59820 MHz|
104 M1[1] 15.39 dBm| 104 M1[1] 15.32 dBm|
- n 5.49460050 GHz - n 5.73960050 GHz
M3 bt
i VY sttty i TV
=20 dBm=—)) 21390 dEn J[ ey 1 i B Jr ey ‘I
30d h 30d ll'.
-40 dBr -40 dBr
ey T I " ot ! \m.w " sdbonsh
&0 0 d
F0d 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.5 GHz 10001 pts Span 50.0 MHz CF 5.745 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.4946005 GHz | -15.39 dBm ML 5.7396005 GHz | -15.32 dBm
mz 1 5,4911803 GHz -21.28 d8m mz 1 5.7361803 GHz -21.31 dém
D3 M2 1] 17,5982 MH2 0.16 dB D3 M2 1] 17,5982 MH2 0.18 dB

I

J Measuring... lllll__‘ R

A

J

Measuring...

Ref Level 5.00d8m & RBW 100 kHz

Spearm? C[SRMSINE) (7]

Ref Level 5.00d8m

Spearm? C[SRMSINE) (7]

& RBW 100 kHz

Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] -0.17 dp| o Da[1] -0.01 dp|
o 17.60820 MHz| o 17.59820 MHz|
104 . M1[1] 14.53 dBm| 104 M1[1] 15.37 dBm|
- 7] 5.59460050 GHz - 1\:\{. 5.77960050 GHz
M) ) iy M2
N, o 3 v
o dem—o1 20,530 B !“” “T N S “m,&ummm
a0d HJ‘ LLL 30d ]‘LL
-40 dBr ,,/F % -40 dBr
A st \M‘ . TS - o .
-60 di 60 de
7od 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.6 GHz 10001 pts Span 50.0 MHz CF 5.785 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.5946005 GHz | -14.53 dBm ML 5.7796005 GHz | -15.37 dBm
mz 1 5.5911753 GHz -20.59 dém mz 1 5.7761803 GHz -21.23 dém
D3 M2 1] 17,6082 MH2 -0.17 dB D3 M2 1] 17,5982 MH2 -0.01 d8
L K | reasuring... WRRNRSAND e 4| L K | reasuring... WRRNRSAND e 4
Ref Level 5,00 dém & RBW 100 kHz Ref Level 5,00 dém & RBW 100 kHz
Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] 0.03 dB) o Da[1] -0.14 dp|
o 17.59320 MHz| o 17.59820 MHz|
N M1[1] 13.37 dBm| M1[1] 15.62 dBm|
_10 d I 104
M2 ot anttak 5.69460050 GHz K 5.81960050 GHz
Wi bl - 3 M2 ), "
2gem=={D1 ~18.370 dB) r i ‘”“,‘T‘ 20 0By so0 dar i ! E
30d 30d W
-40 dB "HJI 5 ! -40 dB H“
i "~
i Poilady b ‘!m‘.. e by, A,
&0 0 d
F0d 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.7 GHz 10001 pts Span 50.0 MHz CF 5.825 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.6946005 GHz | -13.37 dBm ML 1 5.8196005 GHz | -15.62 dBm
mz 1 5.6911803 GHz -19.22 dém mz 1 5.8161803 GHz -21.41 dBm
D3 M2 1] 17,5932 MH2 0.03 dB D3 M2 1] 17,5982 MH2 -0.14 dB
L K | Measuring... 4| L K | Measuring...

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

KES-QP-7081-06 Rev. 7

The authenticity of the test report, contact shch

KES

oi@kes.co.kr

A4



http://www.kes.co.kr/

KES

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
Www.Kes.co.kr

Report No.:
KES-RF1-22T0142
Page (44) of (194)

Mode : 802.11ac VHT20

(B - (SRS e [7) Specrum 2 @
Ref Level 5.00 dBm & RBW 100 kHz Ref Level 5.00 dBm & RBW 100 kHz
Att 25dB SWT 56.9 s @ VBW 300 kHz  Mode Auto FFT Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] -0.01 dp| o Da[1] ~0.09 dp|
o 17.61820 MHz| o 17.59820 MHz|
104 14 M1[1] 12.87 dBm| 104 1] M1[1] 11.84 dBm|
h M 1l N N . 5.17460050 GHz| h M I { " " N 5.25460550 GHz|
L sl ) - ey A
N F“’ i ""N_R <57 D1 -17.840 dBmr J{?’N i “'\R
30d 30d
W N HN W
40 der MMM M, 40 der T “..W
e ol
e D Ioa
Pl WM ] WA MM\MN-MM‘M
0 d 0 d
F0d 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.18 GHz 10001 pts Span 50.0 MHz CF 5.26 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.1746005 GHz | -12.87 dBm ML 5.2546085 GHz | -11.84 dBm
mz 1 5.1711703 GHz -18.84 dim Mz 1 5.2511803 GHz -17.72 dim
D3 M2 1] 17,6182 MHz -0.01 d8 D3 M2 1] 17,5982 MH2 -0.09 dB
— —
[ K | Measuring... WRANARAD W 4| L K | Measuring... WRANARAD W 4
Spectrum 2 (0 (x) (x) Spectrum 2 (0 (x) (x)
Ref Level 5,00 dém & RBW 100 kHz Ref Level 5,00 dém & RBW 100 kHz
Att 25dB SWT 56.9 s @ VBW 300 kHz  Mode Auto FFT Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] 0.24 dp) o Da[1] -0.12 dp|
o 17.60820 MHz| o 17.61320 MHz|
104 “ M1[1] 12.19 dBm| 104 “ M1[1] 12.60 dBm|
- [EEIRPR | N " y 5.21460550 GHz - ™ " 5.20460050 GHz
LA e e ¥ n L]
56 dBm—P1 -16.190 dBm: j il L TrdEm——iD1 -18.600 der r : = - ”"_L
30d N 30d ry i
-40 do Iy LW -40 do ! T
MWMMW s LT T i ey M
m M‘M e v
60 de 60 de
F0d 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.22 GHz 10001 pts Span 50.0 MHz CF 5.3 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 1 5.2146085 GHz | -12.19 dBm ML 5.2946005 GHz | -12.60 dBm
mz 1 5.2111753 GHz -18.31 dém Mz 1 5.2911703 GHz -18.59 dém
D3 M2 1] 17,6082 MH2 0.24 dp D3 M2 1] 17,6132 MH2 -0.12 dB
L K | reasuring... EERRRAN 4| L K | Measuring... 4
Spectrum 2 (&) (x) (x) Spectrum 2 (0 (x) (x)
Ref Level 5,00 dém & RBW 100 kHz Ref Level 5,00 dém & RBW 100 kHz
Att 25dB SWT 56.9 s @ VBW 300 kHz  Mode Auto FFT Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] 0.09 dB) o Da[1] 0.16 dp)
o 17.61120 MHz| o 17.60120 MHz|
104 " M1[1] 12.47 dBm| 104 " M1[1] 12.53 dBm|
- Mz ™ 5.23460050 GHz| - M . " 5.31460050 GHz|
jpreplpunly W il o 3
g geT—01 -18.490 dBm f = "‘.]\ raETm—D1 -18.590 dérm fw L s
30d i A" 30d r k\\‘
-40 dBr WN‘ %‘*WV\\ -40 dBr “F"’I
ot o oy
g s T Wi,
0 d 0 d
F0d 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.24 GHz 10001 pts Span 50.0 MHz CF 5.92 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.2346005 GHz | -12.47 dBm ML 5.3146005 GHz | -12.53 dBm
mz 1 5.2311703 GHz -18.38 dim Mz 1 5.3111759 GHz -16.60 dBm
D3 M2 1] 17,6112 MH2 0.09 dp D3 M2 1] 17,6012 MH2 0.16 dB
— —
L K | reasuring... WRRNRSAND e 4| L K | reasuring... WRRNRSAND e 4
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UNII-2C

spearum> - C[SRMRMSINE)  [F)

UNII-3

spearum> - C[SRMRMSINE)  [F)

i

Ref Level 5.00 dBm & RBW 100 kHz Ref Level 5.00 dBm & RBW 100 kHz
Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] 0.13 d) o Da[1] ~0.03 dp|
o 17.60320 MHz| o 17.60320 MHz|
104 M1[1] 15.37 dBm| 104 M1[1] 15.35 dBm|
- n 5.49460050 GHz - n 5.73960050 GHz
anpel M2 it "
20 dBm=—)) 21370 den VW%'M_M“' 20 dAm=—p; 31350 dBrm fw
30d J[ Ihu‘ 30 d J[ I]’.L
-40 dBr -40 dBr M‘-
— I PV " e iihetepuacind, i 5
&0 0 d
7od 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.5 GHz 10001 pts Span 50.0 MHz CF 5.745 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.4946005 GHz | -15.37 dBm ML 5.7396005 GHz | -15.35 dBm
mz 1 5,4911803 GHz -21.29 dém mz 1 5.7361803 GHz -21.22 dém
D3 M2 1] 17,6032 MH2 0.13 dB D3 M2 1] 17,6032 MH2 -0.03 dB
—
[ K | veasuring... QEENARNAD 4| L K | Measuring... GRARAACED Wl 4
Spearm? C[SRMSINE) (7] Spearm? C[SRMSINE) (7]
Ref Level 5,00 dém & RBW 100 kHz Ref Level 5,00 dém & RBW 100 kHz
Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] ~0.09 dp| o Da[1] 0.06 dB)
o 17.62320 MHz| o 17.59820 MHz|
104 M1[1] 14.71 dBm| 104 M1[1] 15.42 dBm|
- v ) " 5.59348070 GHz - n 5.77960050 GHz
M: L " M3
~20.dBm—1p1 -20,710 dorm r"' alu «..{ ondam—; o1 a0 e JM%MM
30d ﬂ}‘ H-h 30d J[ 1‘1
-40 dBr ,‘I’F “‘w -40 dBr K‘\..\m
et LIV . b st .
60 de 60 de
7od 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.6 GHz 10001 pts Span 50.0 MHz CF 5.785 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.5934807 GHz | -14.71 dBm ML 5.7796005 GHz | -15.42 dBm
mz 1 5.5911653 GHz -20.69 dém mz 1 5.7761803 GHz -21.28 dém
D3 M2 1] 17,6232 MH2 -0.09 dB D3 M2 1] 17,5982 MH2 0.06 dB
L K | Measuring... 4| L K | reasuring... WEERRSNNN e 4
Ref Level 5,00 dém & RBW 100 kHz Ref Level 5,00 dém & RBW 100 kHz
Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET Att 25d2  SWT 56.0ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] ~0.09 dp| o Da[1] -0.10 dp|
o 17.59820 MHz| o 17.60920 MHz|
04 " M1[1] 13.24 dBm| 104 M1[1] 15.75 dBm|
- M 7] . o 5.69460050 GHz| - IY 5.81960050 GHz|
“20UBm=—{D1 -18.240 b [T, e s heigy -20 dem—| g - = =
J ‘L D1 -21.750 dBm F - "‘[
a0d ,r" 30d
s ) 4 s g y
d i d
o et " " R A ,.N”H it gl in ek
0 d 0 d
F0d 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.7 GHz 10001 pts Span 50.0 MHz CF 5.825 GHz 10001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.6946005 GHz | -13.24 dBm ML 5.8196005 GHz | -15.75 dBm
mz 1 5.6911803 GHz -19.09 dém mz 1 5.8161753 GHz -21.90 diBm
D3 M2 1] 17,5982 MH2 -0.09 dB D3 M2 1] 17,6092 MH2 -0.10 d8

J

Measuring...

i

Measuring...

J WD e
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Mode : 802.11an _HT40

UNII-1

UNII-2A

Ref Level 5.00d8m & RBW 100 kHz

Ref Level 5.00d8m

Spectrum 2 (0 (x) Spectrum 2 (@ (x)
Ref Level 5.00 dBm & RBW 100 kHz Ref Level 5.00 dBm & RBW 100 kHz
Att 25d2  SWT 94.8ps @ VBW 300kHz  Mode Auto FFT Att 25d2  SWT 94.8 ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] ~0.04 dp| o Da[1] ~0.03 dp|
o 36.40440 MHZ o 36.37640 MHZ
10d M1[1] 16.99 dBm| 10d M1[1] 16.62 dBm|
M1 5.18848020 GHz M1 5.25535350 GHz
12, sl M| - Mk .
20d - -20 dam
D1 -22.990 dBr ‘l'"' 1 -lT [———p1 -22.620 dem T Hf 'ﬁ'
30d J \ 30d J \.
-40 dBr ¥ -40 dBr
kgl ™ ihoiagpiy L - ey T "
i
0 d 0 d
7od 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.19 GHz 10001 pts Span 80.0 MHz CF 5.27 GHz 10001 pts Span 80.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.1884802 GHz -16.99 dBm ML 5.2553535 GHz -16.62 dBm
mz 1 5.1717963 GHz -22.83 dém w2 1 5.2517898 GHz -22.58 dim
D3 M2 1 36,4044 MH2 -0.04 dB D3 M2 1 36,3764 MH2 -0.03 dB
— —
[ K | Measuring... WRANARAD W 4| L K | Measuring... GRARAACED Wl P
Spectrum 2 (0 (x) Spectrum 2 (@ (x)

& RBW 100 kHz

Att 25dB SWT 94.8 s @ VBW 300 kHz  Mode Auto FFT Att 25d2  SWT 94.8 ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] ~0.04 dp| o Da[1] 0.09 dB|
o 36.40200 MHZ o 36.37640 MHZ
10d M1[1] 16.89 dBm| 10d M1[1] 16.86 dBm|
M1 5.21535350 GHz M1 5.29534550 GHz
o M3 A | P o " e
D1 -22.900 dB ‘l" Hf '}I D1 -22.890 dB ‘l' H '*‘
30d J \ 30d // \
-40 dBr LT -40 dBr
il
ot Wit e -
-60 di 60 de
7od 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.23 GHz 10001 pts Span 80.0 MHz CF 5.91 GHz 10001 pts Span 80.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.2153535 GHz -16.89 dBm ML 5,2953455 GHz -16.86 dBm
mz 1 5.2117858 GHz -22.77 dBm Mz 1 5.2017778 GHz -22.89 dim
D3 M2 1 36,4029 MH2 -0.04 dB D3 M2 1 36,3764 MH2 0.09 dp

| i

| Measuring...

4L )

[T IR 7

| Measuring...
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spearum> - C[SRMRMSINE)  [F) spearum> - C[SRMRMSINE)  [F)
Ref Level 5.00 d&m @ RBW 100 kHz Ref Level 5.00 d&m @ RBW 100 kHz
Att 25dB SWT 94.8 s @ VBW 300 kHz  Mode Auto FFT Att 25dB SWT 94.8 s @ VBW 300 kHz  Mode Auto FFT
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o D3[1] D.06 dB o D3[1] ~0.02 dB
o 36.40440 MHZ o 36.39240 MHZ
104 Mi[1] 18.91 dBm 104 Mi[1] 19.01 dBm
11 5.51210380 GHz M1 5.74035350 GHz
20 d A o 20 d N - y -
D1 -24.910 dBm “” 1* D1 -25.010 dBm “
a0di ; 1 30d ] 1
-40 dB i \ -40 dB ' \\\,
s m‘/ \‘m_ ol N | T . v ‘ .
60 d 60 d
=70 d =70 df
60 dBm 60 dBm
-90 d -90 d
CF 5.51 GHz 10001 pts Span B0.0 MHz CF 5.755 GHz 10001 pts Span B0.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5,5121038 GHz -18.91 dBm ML 5,7403535 GHz -19.01 dBm
Mz 1 54917883 GHz -24.87 dBm Mz 1 57367739 GHz -2+,98 dBm
D3 M2 1 36,4044 MH2 0.06 dB D3 M2 1 36,3924 MH2 -0.02 dB
— —
[ K | Measuring... WRANARAD W 4| L K | Measuring... WRANARAD W 4
Spearm? C[SRMSINE) (7]
Ref Level 5.00 dim @ RBW 100 kHz
Att 25dB SWT 94.8 s @ VBW 300 kHz  Mode Auto FFT
TOF
@ 1Pk Max _]
o D3[1] 0.03 dB
o 36.44440 MHZ
104 Mi[1] 18.18 dBm
o 5.58848820 GHz|
204 . \ A P
D1 -24.180 dBmr "| ! Lt
o ] I L
S -
. “ Blank
60 de
=70 df
60 dBm
90 di
CF 5.59 GHz 10001 pts Span B0.0 MHz
Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5,5884882 GHz -18.18 dBm
Mz 1 5,5717698 GHz -24.22 dBm
D3 M2 1 36,4444 MH2 0.03 dB
[ b | measuring... ]
spearumz o [RGRMORNE) [ spearumz o [RGRMORNE) [
Ref Level 5.00 dim @ RBW 100 kHz Ref Level 5.00 dim @ RBW 100 kHz
Att 25dB SWT 94.8 s @ VBW 300 kHz  Mode Auto FFT Att 25dB SWT 94.8 s @ VBW 300 kHz  Mode Auto FFT
TOF TOF
@ 1Pk Max @ 1Pk Max _]
o mM2z[1] ~23.23 dBm) o D3[1] D.00 dB
o 5.65177780 GHz o 36.39240 MHZ
104 Mi[1] 17.26 dBm 104 Mi[1] 19.08 dBm
M1 5.65534550 GHz M1 5.78035350 GHz
Mgl i | s Ad
-20 de -20 d
D1 -23.260 dem r' Hr ‘T ‘” ™
30 di j \ -30 di ¥ 1
~40 dBm ~40 dBm ]\
o . m/j \"M.. sl P i \"k... cnslaallive
-60 de 60 d
=70 df =70 df
60 dBm 60 dBm
-90 d -90 d
CF 5.67 GHz 10001 pts Span B0.0 MHz CF 5.795 GHz 10001 pts Span B0.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5,6553455 GHz -17.26 dBm ML 5,7803535 GHz ~19.08 dBm
Mz 1 5,6517778 GHz -23.23 dBm Mz 1 57767698 GHz -25.09 dBm
D3 M2 1 36,3884 MH2 -0.08 dB D3 M2 1 36,3924 MH2 0.00 dB
— —
L K | Measuring...  WRNNRLNAN W6 4| L K | Measuring...  NRSNNLCED W6 7
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Mode : 802.11ac VHT40

Spectrum2  ® (x) Spectrum 2 () (x)
Ref Level 5.00 dBm & RBW 100 kHz Ref Level 5.00 dBm & RBW 100 kHz
Att 25dB SWT 94.8 s @ VBW 300 kHz  Mode Auto FFT Att 25d2  SWT 94.8 ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] ~0.05 dp| o Da[1] ~0.02 dp|
o 36.39240 MHZ o 36.40040 MHZ
10d M1[1] 16.94 dBm| 10d M1[1] 16.63 dBm|
M1 5.18848020 GHz M1 5.25535350 GHz
12 sl T | st ™ s | ot -
20d -20 dam
D1 -22.990 dBr ‘l" 1 i "T ———p1 -22.630 dem I' ¥ "T
30d J \\ 30d 1 \
-40 dBr -40 dBr "‘
e - M
gt il i, QL P T Wl "
0 d 0 d
F0d 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.19 GHz 10001 pts Span 80.0 MHz CF 5.27 GHz 10001 pts Span 80.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.1884802 GHz -16.94 dBm ML 5.2553535 GHz -16.63 dBm
mz 1 5.1717978 GHz -22.73 dém Mz 1 5.2517818 GHz -22.67 d8m
D3 M2 1 36,3924 MH2 -0.05 dB D3 M2 1 36,4004 MH2 -0.02 dB
— —
[ K | veasuring... QEENARNAD 4| L K | Measuring... WRANARAD W P
Spectrum2  ® (x) Spectrum 2 () (x)
Ref Level 5,00 dém & RBW 100 kHz Ref Level 5,00 dém & RBW 100 kHz
Att 25dB SWT 94.8 s @ VBW 300 kHz  Mode Auto FFT Att 25d2  SWT 94.8 ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] 0.28 dp) o Da[1] -0.10 dp|
o 36.41000 MHZ o 36.38440 MHZ
10d M1[1] 16.70 dBm| 10d M1[1] 16.95 dBm|
W1 5.21535350 GHz M1 5.29534550 GHz
. W P o - irety | Pt
-20 d8y ey 20d
|22 BT 22 700 dem ‘l" t -‘T D1 -22.960 dem T' i '§
30 d \\ -30d J 1
-40 dBr wy -40 dBr \
P
MWM’WM At T o “Mm Y
60 de 60 e
F0d 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.23 GHz 10001 pts Span 80.0 MHz CF 5.91 GHz 10001 pts Span 80.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.2153535 GHz -16.70 dBm ML 5,2953455 GHz -16.95 dBm
mz 1 5.2117778 GHz -22.91 dém Mz 1 5.2017698 GHz -22.99 dém
D3 M2 1 36,4109 MH2 0.28 dB D3 M2 1 36,3844 MH2 -0.10 d8
— —
L K | Measuring...  WRNNRLNAN W6 2| L K | Measuring...  WRNNRLNAN W6 7
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UNII-2C

UNII-3

spearum> - C[SRMRMSINE)  [F)

Spectrum 2 (@

Ref Level 5.00 dém & RBW 100 kHz Ref Level 5.00 dém & RBW 100 kHz
Att 25dB SWT 94.8 s @ VBW 300 kHz  Mode Auto FFT Att 25d2  SWT 94.8 ps @ VBW 300 kHz  Mode Auto FET
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] 0.00 dB) o Da[1] 0.03 dB)
o 36.42040 MHZ o 36.41640 MHZ
10d M1[1] 18.79 dBm| 10d M1[1] 19.10 dBm|
M1 5.50848020 GHz " 5.75711180 GHz
Pt . " T L kit Pt b
20 - 20
o il i W R
D1 -24.790 dBr rr H \? D1 -25.100 dBm r' “ X
/ : / \
-40 dBr \ -40 dBr M}{ \«M
" e A/J \\.. ey ol " ol s
0 d 0 d
7od 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.51 GHz 10001 pts Span 80.0 MHz CF 5.755 GHz 10001 pts Span 80.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5.5084802 GHz -18.79 dBm ML 5.7571118 GHz -19.10 dBm
mz 1 5.4917778 GHz -24.67 dim Mz 1 5.7367653 GHz -25.16 dBm
D3 M2 1 36,4204 MH2 0.00 dB D3 M2 1 36,4164 MH2 0.03 dB
—
[ K J Measuring... | m 4| L K J Measuring...

Ref Level 5.00d8m
Att 25de
TOF

& RBW 100 kHz
SWT 04.8 iz @ VBW 300 kHz

Specrum?  CSRRRSRNC [T

Mode Auta FFT

@ 1Pk Max

0 dém

0.0 uﬁ]

Da[1]

36.42040 MHz

M1[1] 17.99 dBm|

10 d

M1 5.59209580 GHz|

P .

-20 d

D1 -23.990

dBim
04 |

il

-40 dBr

W

-60 d

70 d

-80 darr

50 d

CF 5.59 GHz

10001 pts Span B0.0 MHz

Marker
X-value

¥-value | Function | Function Result |

Type | Ref | Tre |
ML 5,5920958 GHz
5,5717698 GHz
36,4204 MH2

M2 1
D3| m2 1

=17.99 dBm
-24.00 dBm
0.03 dB

| i

| Measuring...

4

Blank

| i

spearumz o [RGRMORNE) [ spearumz o [RGRMORNE) [
Ref Level 5.00 dim @ RBW 100 kHz Ref Level 5.00 dim @ RBW 100 kHz
Att 25dB SWT 94.8 s @ VBW 300 kHz  Mode Auto FFT Att 25dB SWT 94.8 s @ VBW 300 kHz  Mode Auto FFT
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o D3[1] ~0.07 dB o D3[1] ~0.02 dB
o 36.39640 MHZ o 36.40790 MHZ
104 Mi[1] 17.15 dBm 104 Mi[1] 19.19 dBm
M1 5.65535350 GHz " 5.77972950 GHz
. - | et a M
-20 -20
23 a1 i LY .y o™
Pl 250 dem— i i o1 25100 den—T - A 2
-30 d -30 d T
’ \ / \
~40 dBm £ ~40 dBm WF/ \M
N W PO T B | N J
-60 de 60 d
=70 df =70 df
60 dBm 60 dBm
-90 d -90 d
CF 5.67 GHz 10001 pts Span B0.0 MHz CF 5.795 GHz 10001 pts Span B0.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 5,6553535 GHz -17.15 dBm ML 5,7797295 GHz -19.19 dBm
Mz 1 5,6517778 GHz -23.16 dBm Mz 1 57767618 GHz -25.14 dBm
D3 M2 1 36,3964 MH2 -0.07 d8 D3 M2 1 36,4079 MH2 -0.02 dB

| Measuring...

i

| Measuring...
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Mode : 802.11ac VHTS80

UNII-1

UNII-2A

Spectrum 2 (@

mn
v

Spectrum 2 (@

mn
v

Ref Level 5.00 dém & RBW 100 kHz Ref Level 5.00 dém & RBW 100 kHz
Att 25dB SWT 189.5us @ VBW 300 kHz  Mode Auto FFT Att 25dB SWT 189.5us @ VBW 300 kHz  Mode Auto FFT
TOF TOF
@ 1Pk Max _] @ 1Pk Max _]
o Da[1] -0.29 dp| o Da[1] 0.00 dB)
o 76.1640 MHz| o 76.0300 MHz|
10d M1[1] 18.99 dBm| 10d M1[1] 19.15 dBm|
e 5.2281100 GHz, o 5.2720980 GHz,
Pt " X Pt
20 20 1o -
o1 -25.060 dim—F “ T A Vo D1 -25.150 dBrm r y e ™ A N o
30d : 30d :
-40 dBr / IL -40 dBr .U} l
I Vi YT \‘m&u. il
0 d 0 d
F0d 7od
-0 derr -0 derr
-o0 d -o0 d
CF 5.21 GHz 10001 pts Span 160.0 MHz CF 5.29 GHz 10001 pts Span 160.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value Function | Function Result Type | Ref | Tre | X-valug | ¥-value Function | Function Result
ML 5.22811 GHz -10.99 dBm ML 5.272098 GHz -19.15 dBm
mz 1 5,17183 GHz -24.55 dim Mz 1 5.251956 GHz -25.15 dBm
D3 M2 1 76.164 MH2 -0.29 dB D3 M2 1 76.03 MH2 -0.00 dB

| ] J

Measuring...

I

| Heasuring...

UNII-2C(Low)

UNII-2C(Middle)

spearumz o [RGRMORNE) [ spearumz o [RGRMORNE) [
Ref Level 5.00 dim ® RBW 100 kHz Ref Level 5.00 dim ® RBW 100 kHz
Att 25dB SWT 189.5us @ VBW 300 kHz  Mode Auto FFT Att 25dB SWT 189.5us @ VBW 300 kHz  Mode Auto FFT
TOF TOF
@ 1Pk Max _] @ 1Pk Max
o D3[1] D.35 dB o M1[1] ~19.52 dBm
o 76.3200 MHz| o 5.6200940 GHz|
104 Mi[1] 20.97 dBm)| 104 mM2[1] 25.57 dBm)|
5.5480940 GHz| M1 5.5718120 GHz|
M1
20d x 20d - - -
T 1 T
D1 -26.370 dbm—TY P i 01 -25:520 dBm—Y Pyt it L8
30 d | 30 d -
-40 dBm / | -40 dB ! !
T Vo) o] | [bscsentoiv i/ N, -
-60 o -60 o
=70 df =70 df
60 dBm 60 dBm
-90 d -90 d
CF 5.53 GHz 10001 pts Span 160.0 MHz CF 5.61 GHz 10001 pts Span 160.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
ML 1 5.548094% GHz -20.37 dBm ML 1 5.628094 GHz -19.52 dBm
Mz 1 5.491826 GHz -26.04 dBm Mz 1 5.571812 GHz -25.57 dBm
D3 M2 1 76.32 MH2 0.35 dp D3 M2 1 76.326 MH2 0.47 dp
— e
L K | Measuring... HAED 4| L K | Measuring...  WESNRNNNN e 7

UNII-2C(High)

UNII-3

Spectrum 2 ® 0 Spectrum 2 ® 5
Ref Level 5.00 dém & RBW 100 kHz Ref Level 5.00 dém & RBW 100 kHz
At 2508 SWT 189.5ps @ VBW 300 kHz  Mode Auto FFT At 2508 SWT 189.5ps @ VBW 300 kHz  Maode Autoc FFT
TOF TOF
[@ 1Pk Max [@ 1Pk Max
o Da[1] -0.01 d| o Da[1] 0.18 dB|
o 76.3180 MHz| o 75.9820 MHz|
o m1[1] 19.54 dBm) o m1[1] 21.35 dBm
- " 5.6627230 GH2| - 5.7477230 GH2|
M M1
-20 d - - A - -20 d =
5 X )1 -27.350 dEm 5
30 d ‘r o d D1 -27.350 dB ‘, gt o 3
50 dor / ! 50 dor ! :
o Mo ] | sttt Nt
-80 d -60 o
70 df 70 df
B0 dBr B0 dBr
=90 df =90 df
CF 5.69 GHz 10001 pts Span 160.0 MHz CF 5.775 GHz 10001 pts Span 160.0 MHz
Marker Marker
Type | Ref | Trc | x-valua | ¥-valua |__Function | Function Result | Type | Ref | Trc | x-valua | ¥-valua |__Function | Function Result |
M1| [ 5.662723 GHz -19.54 dBm M1| | 5.747723 GHz -21.35 dBm
M2| 1 5.651812 GHz -25.31 dBm M2| 1 5.737004 GHz -27.26 dBm
D3 M2| 1 76.318 MHz -0.01 db D3 M2| 1 75.982 MHz 0.18 dB

| JU J

—
Measuring...  MULHALLAD W

]

| Heasuring...
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3.3.

Maximum conducted output power

Test procedure
KDB 789033 D02 v02r01- Section E.3.a) or b)
Used test method is Section E.3.b)

Test setup
EUT Attenuator Power meter,
Power sensor
Spectrum analyzer
Section E.3.a)

Method PM (Measurement using an RF average power meter):

Measurements may be performed using a wideband RF power meter with a thermocouple detector
or equivalent if all of the conditions listed below are satisfied.

The EUT is configured to transmit continuously or to transmit with a constant duty cycle.

At all times when the EUT is transmitting, it must be transmitting at its maximum power control
level.

The integration period of the power meter exceeds the repetition period of the transmitted signal by
at least a factor of five.

If the transmitter does not transmit continuously, measure the duty cycle, x, of the transmitter output
signal as described in section 11.B.

Measure the average power of the transmitter. This measurement is an average over both the on
and off periods of the transmitter.

Adjust the measurement in dBm by adding 10 log (1/x) where x is the duty cycle (e.g., 10 log
(1/0.25) if the duty cycle is 25 %).

Section E.3.b)
Method PM-G (Measurement using a gated RF average power meter):

Measurements may be performed using a wideband gated RF power meter provided that the gate parameters
are adjusted such that the power is measured only when the EUT is transmitting at its maximum power
control level. Since the measurement is made only during the ON time of the transmitter, no duty cycle
correction factor is required.
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Limit
FCC
Band EUT Category Limit
Outdoor access point
UNII-L Indoor access point 1W (30 dBm)
Fixed point-to-point access point
v | Mobile and portable client device 250 mW(24 dBm)
UNII-2A v 250 m¥ or 11 dBm + 10logB*
UNII-2C v 250 mW or 11 dBm + 10logB*
UNII-3 v 1 W (30 dBm)
Note.

1. Where ‘B’ is the 26 dB emission bandwidth in megahertz.
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Test results

Mode Frequency (Mk) Mode Dﬁfgg?r ('36\;.:1 Opg\t/\s)eurt lelltc(iBm)
(dBi) (dBm)
5180 AV 6.29
UNII-1 5220 AV 2.86 6.61 24.00
5240 AV 6.72
5260 AV 6.46
UNII-2A 5280 AV 2.33 6.64 30.00
5320 802.11 AV 6.53
5500 a AV 431
UNII-2C 5600 AV 1.33 3.48 30.00
5700 AV 4.75
5745 AV 2.59
UNII-3 5785 AV 1.03 1.94 30.00
5825 AV 1.68
Mode Frequency (Mk) Mode Dﬁfgg?r C’;_\ellqlltﬁ Opg\s\rl)el:’t lelltc(iBm)
(dBi) (dBm)
5180 AV 6.29
UNII-1 5220 AV 2.86 6.61 24.00
5240 AV 6.83
5260 AV 6.64
UNII-2A 5280 AV 2.33 6.70 30.00
5320 802.11 AV 6.56
5 500 HaTnzo AV 4.36
UNII-2C 5600 AV 1.33 3.38 30.00
5700 AV 4.73
5745 AV 2.54
UNII-3 5785 AV 1.03 1.95 30.00
5825 AV 1.70
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Detector Ant Output Limit (dBm)
Mode Frequency (Miz) Mode mode Gain power —
(dBi) (dBm)
5180 AV 6.38
UNII-1 5220 AV 2.86 6.64 24.00
5240 AV 6.70
5260 AV 6.52
UNII-2A 5280 AV 2.33 6.83 30.00
5320 802.11 AV 6.65
ac
5500 VHT20 AV 4.31
UNII-2C 5600 AV 1.33 331 30.00
5700 AV 451
5745 AV 2.51
UNII-3 5785 AV 1.03 1.93 30.00
5825 AV 1.69
Ant Output Limit (dBm)
Mode Frequency (Mk) Mode Dﬁ;(ggteor Gain power Fce
(dBi) (dBm)
5190 AV 6.77
UNII-1 2.86 24.00
5230 AV 7.10
5270 AV 6.97
UNII-2A 2.33 30.00
5310 802,11 AV 7.21
5510 an AV 4.80
UNII-2C 5590 HT40 AV 1.33 3.81 30.00
5670 AV 4.33
5755 AV 3.14
UNII-3 1.03 30.00
5795 AV 2.44
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Detector Ant Output Limit (dBm)
Mode Frequency (Mk) Mode mode Gain power Fee
(dBi) (dBm)
5190 AV 6.91

UNII-1 2.86 24.00
5230 AV 7.17
5270 AV 7.03

UNII-2A 2.33 30.00
5310 802.11 AV 7.28
5510 ac AV 4.81

UNII-2C 5590 VHT40 AV 1.33 3.84 30.00
5670 AV 4.32
5755 AV 3.16

UNII-3 1.03 30.00
5795 AV 2.52

Ant Output Limit (dBm)

Mode Frequency (M) Mode Dﬁqtggt;or Gain power Fcc
(dBi) (dBm)

UNII-1 5210 AV 2.86 7.15 24.00
UNII-2A 5290 802.11 AV 2.33 7.11 30.00
UNII-2C >5%9 o ad 1.33 i 30.00

5610 VHTE0 AV ' 4.63 '

UNII-3 5775 AV 1.03 2.91 30.00
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3.4. Power spectral density
Test procedure

KDB 789033 D02 v02r01 — Section F
Test setup

EUT Attenuator Spectrum analyzer

Section F
1. Create an average power spectrum for the EUT operating mode being tested by following the

instructions in section I1.E.2. for measuring maximum conducted output power using a spectrum

analyzer or EMI receiver: select the appropriate test method (SA-1, SA-2, SA-3, or alternatives to
each) and apply it up to, but not including, the step labeled, “Compute power....” (This procedure is
required even if the maximum conducted output power measurement was performed using a power
meter, method PM.)

Use the peak search function on the instrument to find the peak of the spectrum and record its value.

3. Make the following adjustments to the peak value of the spectrum, if applicable:

a) If Method SA-2 or SA-2 Alternative was used, add 10 log (1/x), where x is the duty cycle, to
the peak of the spectrum.

b) If Method SA-3 Alternative was used and the linear mode was used in step I1.E.2.g)(viii), add 1
dB to the final result to compensate for the difference between linear averaging and power
averaging.

4. The result is the Maximum PSD over 1 Mz reference bandwidth.

5. For devices operating in the bands 5.15-5.25 Gz, 5.25-5.35 (liz, and 5.47-5.725 (lfz, the above
procedures make use of 1 Mz RBW to satisfy directly the 1 Mk reference bandwidth specified in §
15.407(a)(5). For devices operating in the band 5.725-5.85 (liz, the rules specify a measurement
bandwidth of 500 kflz. Many spectrum analyzers do not have 500 kiz RBW, thus a narrower RBW
may need to be used. The rules permit the use of a RBWs less than 1 Mz, or 500 kifz, “provided that
the measured power is integrated over the full reference bandwidth” to show the total power over
the specified measurement bandwidth (i.e., 1 Miz, or 500 kiiz). If measurements are performed using
a reduced resolution bandwidth (< 1 Mk, or <500 kiz) and integrated over 1 M, or 500 kiz
bandwidth, the following adjustments to the procedures apply:

N

a) Set RBW > /T, where T is defined in section I1.B.l.a)

b) Set VBW >3 RBW.

c) If measurement bandwidth of Maximum PSD is specified in 500 kifz, add
10 log (500 kiz/RBW) to the measured result, whereas RBW (< 500 kiz) is the reduced
resolution bandwidth of the spectrum analyzer set during measurement.

d) If measurement bandwidth of Maximum PSD is specified in 1 Mi, add 10 log (1 MizZRBW) to
the measured result, whereas RBW (< 1 M) is the reduced resolution bandwidth of spectrum
analyzer set during measurement.

e) Care must be taken to ensure that the measurements are performed during a period of
continuous transmission or are corrected upward for duty cycle.

Note.
As a practical matter, it is recommended to use reduced RBW of 100 kiiz for the sections 5.c) and 5.d) above,
since RBW=100 Kz is available on nearly all spectrum analyzers.
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Limit
FCC
Band EUT Category Limit
Outdoor access point
Indoor access point 17 dBm/Miz
UNII-1 ; - - -
Fixed point-to-point access point
v | Mobile and portable client device 11 dBm/MHz
UNII-2A v 11 dBm/iz
UNII-2C v 11 dBm/iz
UNII-3 v 30 dBm/500 Kkiz
Note.

1. If transmitting antennas of directional gain greater than 6 dBi are used, both the peak transmit power
and the peak power spectral density shall be reduced by the amount in dB that the directional gain of
the antenna exceed 6 dBi.
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Test results

Mode | FTOOUENSY | pgany | PSD | RBWE | DOF | Ant | sum | LImKGOWED
(Mk) (dBm/M) Gain FCC
5180 -11.86 10.13
5 220 UNIL | -11.11 173 | 2.6 -9.38 11.00
5 240 -11.81 -10.08
5 260 -10.82 -9.08
5 300 UNII-2A | -11.47 174 | 233 973
5 320 -11.23 -9.49
80?11 5 500 113.56 ) 11.82 100
5 600 UNII-2C | -13.58 174 | 133 11.84
5 700 -11.69 -9.95
5 745 17.25 15,51
5 785 UNII-3 | -17.22 174 | 103 -15.48 30.00
5 825 17.32 -15.58
il Frequency s PSD | RBWF | DCF Ant sum Limit(dBm/Mtz)
(Miz) (dBm/Mtz) Gain FCC
5180 112,62 10.78
5 220 UNII-L | -11.30 184 | 2.6 -9.46 11.00
5 240 11.97 10.13
5 260 12.04 110.20
5 300 UNII-2A | -10.88 184 | 233 -9.04
5 320 -11.97 -10.13
ar?f)li.%o 5 500 -14.08 ) -12.24 100
5 600 UNII-2C | -1357 184 | 133 11.73
5 700 -12.05 -10.21
5 745 -17.29 -15.45
5 785 UNII-3 | -17.67 184 | 1.03 -15.83 30.00
5 825 -17.53 -15.69
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— Frequency - PSD | RBWF | DCF Ant Sum Limit(dBm/Miz)
(MHZ) (dBm/MHZ) Notel Note2 Gal n Note3 FCC
5180 -12.42 -10.59
5220 UNII-1 -11.81 1.83 2.86 -9.98 11.00
5240 -11.37 -9.54
5260 -11.50 -9.67
5300 UNII-2A -12.31 1.83 2.33 -10.48
802.11 5320 -12.36 ] -10.53 11.00
ac_VHT20 5500 -13.61 -11.79 '
5600 UNII-2C -13.38 1.82 1.33 -11.56
5700 -12.18 -10.36
5745 -17.57 -15.73
5785 UNII-3 -18.33 1.84 1.03 -16.49 30.00
5825 -18.35 -16.51
Frequency PSD | RBWF | DCF Ant Sum Limit(dBm/Mk)
Mode (M) Band (dBm/Mik) Notel Note2 Gain Note3 FCC
5190 -13.69 -10.54
UNII-1 3.15 2.86 11.00
5230 -13.60 -10.45
5270 -13.62 -10.47
UNII-2A 3.15 2.33
5310 -13.99 -10.84
802.11
an_HT40 5510 -16.65 - -13.51 11.00
5590 UNII-2C -15.82 3.14 1.33 -12.68
5670 -15.09 -11.95
5755 -19.97 -16.80
UNII-3 3.17 1.03 30.00
5795 -19.83 -16.66
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— Frequency - PSD | RBWF | DCF Ant sum Limit(dBm/Mk)
(MHZ) (dBm/MHZ) Notel Note2 Gal n Note3 FCC
5190 -13.84 -10.68
UNII-1 3.16 2.86 11.00
5230 -13.97 -10.81
5270 -13.92 -10.76
UNII-2A 3.16 2.33
5310 -13.61 -10.45
802.11
ac_VHTA0 5510 -16.50 - -13.34 11.00
5590 UNII-2C -15.80 3.16 1.33 -12.64
5670 -14.88 -11.72
5755 -20.25 -17.12
UNII-3 3.13 1.03 30.00
5795 -20.37 -17.24
V— Frequency - PSD | RBWF | DCF Ant Sum Limit(dBm/Mk)
(Ml'h) (dBm/MI'h) Notel Note2 Gal n Note3 FCC
5210 UNII-1 -16.16 5.02 2.86 -11.14 11.00
5290 UNII-2A -15.93 5.00 2.33 -10.93 .
802.11 5530 -17.49 -12.45
ac_VHT80 5610 UNII-2C | -17.30 5.04 1.33 -12.26 11.00
5690 -17.49 -12.45
5775 UNII-3 -22.89 5.02 1.03 -17.87 30.00
Note.
1. UNII-1=10log(1 Mi/1 M)
UNII-2A = 10log(1 Mi/1 M)
UNII-2C = 10log(1 Miz/1 MHz)
UNII-3 = 10log(500 Kz /500 kitz)
2. Refer to the page 90 on this report.
3. Sum(dBm) = PSD(dBm) + RBWF + Duty correction factor (dB)
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Mode : 802.11a
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UNII-2C

UNII-3
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Mode : 802.11an _HT20
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Spectrum (%) (%) (%) Spectrum (%) (%) (%)
Ref Level -5.00 d&m @ RBW 1 MHz Ref Level -5.00 d&m @ RBW 500 kHz
Att 15d8  SWT 7.6 s @ VBW 3 MHz  Mode auto FFT Att 15d8  SWT 15.2 ys @ VBW 2 MHz Mode aAuto FFT
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Mode : 802.11ac VHT20

Spectrum (%) (%) (%) Spectrum (%) (%) (%)
Ref Level -5.00 d&m @ RBW 1 MHz Ref Level -5.00 d&m @ RBW 1 MHz
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Spectrum (%) (%) (%) Spectrum (%) (%) (%)
Ref Level -5.00 dBm ® RBW 1 MHz Ref Level -5.00 dBm @ RBW 500 kHz
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Mode : 802.11an _HT40
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Mode : 802.11ac VHT40
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Mode : 802.11ac VHTS80
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